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^ #M2 0 0 3 - 0 1 5 2 0 8 y^-i; 

[ff^igs] mzmimmmmmK RE-Ba-cu-om (RE{i#± 

Y2O3. Yb203. Er20 3. H02O3. Dy203. EU2O3. S 
m203. Gd203. Zr02. AI2O3. BaZr03. MgO. 
V'>A^^>ffcv';l,n-r (YSZ) m^-ftL:ei\ ^6-^ ^<?>T^#^|Stt 

t-r^inim i ~ 3 <r>\^^'rf\^imz%^m.<^i^itmum.m^<DmM^mo 
^^m-fkty. mim. mmm. ymimi. mmm<7) 

1 a 1 7t {i 2 SJ^±7j- ^ CO «rffl ^ i <i: -^i^^ t ^ It^:^ 1 ~ 4 O v^-r 
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^-v: 2/ 



CuO. Cu20> BaCu02^ BaCOa. CuC03> BaS> Cu 
S. BaS04. CUSO4. BaCl2^ CuCK CuCl2^ Ba (OH 
) 2- Cu (OH) 2> Ba (NO3) 2> Cu (NO3) 2 "^^^ 1 ^- 
ti 2«iiJ.Ji=£r^«^LrMu^^ C i: ^m^frihm^m 5 tCfB«om'ffct^0m^#: 

[lf^:^7] mm^UtLX. Ag. Au. Pt^ P d^<7);^^j^o^ -t, 
im^ms] RE-Ba-Cu-O^ (R E {i^±li7C*^^f ) O^^ktf 

im^m 9 ] Huffi^^^d^'^^o^-^^i/J- ^ 5^ ;i) Cl <h t -r -i)!**:^ 8 

[Itm:^ 1 0 ] miBS^5&^ Bat fzit C u OM^M, B a 1 7t C u 

m^m. m^mm. ^wim. ^^m. mm.m. ^^itm. ^Km-fbt^^ mm^o i 
im^m 1 1 ] tiriBB a 1 7t {± c u m-g-m-fbtr^ RiJtf, m<t 

^ CuO, Cu20^ BaCu02. BaCOs. CUCO3. B a S. CuS 
. BaS04. CuS04^ BaCl2> CuCU CuCl2> Ba (OH) 
2> Cu (OH) 2- Ba (NO3) 2> Cu (NO3) 2 %<0 imtfzit 

im^mi 2] mtm^K. Ag. au. pt> p d^(Dn±m<D^%o 
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#®2 0 0 3-0 1 5 2 0 8 ^^^j 

RE-Ba-cu-o^ (R E (±#±«7n*^,i^^) (Dmitmmmmmzisy.^x 

im^m 1 4 J MlBM^^gR^-tz^lC A g. A u . P t . P dm<DM^ 

i-^m^m 13-^-15 <7)\.^-rfi^. i miznm<Dm<mmmm^o 

[0 0 0 1] 

^ir^^^t^tLizx ^mM^fifzmmmmmmzmu m\z%hicLfzm\tm 

#^ ^ t :()^x ^;hXdiz Lfzm^\zmi-;ho 

[0 0 0 2] 

mmi^^^^U 'eoT^t.Al 203. YSZ- (^yVV^A^^^ti^^^a^ 

t-^YBa2Cu 3 07-x'&^&^<7),@m#^^^ {\^^ioy^:bY I 2 S^M) t 
Y 2 B a C u O 5 ^^M^O^^^^fbi^^^fe (v.t>^^ Y 2 1 m^fe) 
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2003-015208 • 

2 snm ^Yb2BaCu05 ^^^mm<om^mitmn^ (v^iDi^;hY b 2 1 

o 

[0 0 0 3] 

aSitaT^^M^ ^ o (Jo^^:^^ ^ ^ ^ ^ j^^^ ^^^^^^ 
ct d L i 9 ^ 1-^ ^) <^T-ab o 

[0 0 0 4] 

mwir^m. 1 ] 

5-229820 -^-^Sr^ 
[0 0 0 5] 
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^^rmtmmmmi^<D^mm^miZ'D\,^x^^-r;ht. YBa2Cu307 

2YBa2Cu307_x (Y12 3) =Y2BaCu05 (Y211) +L 
(3BaCu02 + 2CuO) (i) ^ 

-(^ (1) mziS\,>XLim^^mi-o 
[0 0 0 6] 

[0 0 0 7] 

^m<ommmmmmz^^.^x. ^±m7nmt L-cY^^v.^tYB a 2 c u 3 o 
t^:b^\ nK.it. ^±m7tmtLxN d^m^^fzm^mmm.mmz^'oxii 

. ^^LfzUm^yy^:b^^mzi^mLM<. U^m\z^ y y ^^\^^ t4(D 
^ y y^:b^^mzm^LX^\i^XLt.^ ^#:^»< ^^•f;^, 

^i-<mmm^m(Dn^^^m^h<^mmm^tfj:'oxLtdmm^^i). m^ii. ^ 
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2003-015208 ^-o; 
10 0 0 8] 

^\z^^mit. urns ommnm&.±.<D'xn^com^^ww±i.^)V(D^vv^ 

[0 0 0 9] 

[um ^ m^t hfzib <D^^] 
^L^rmitmmmmi^^mmt:hyjmzi,,.x. ^mm^<7)mmmzMLx^ 
^'^'^^^^tmm^^^xmMm^x^^xmmmMM^^mm-^ ^ t ^mtti^ 
'^^^^<^mmr^nLxmm^m^j:ih^^tfzim±m^^ci>^j:;Bm^^ 

i^f^mmzmi<7^mmu^o-m-mzmm lx i> . mmmzm^Kmu^t 
^D^v>oT% "^mmmmmz^^t^fi^mimmmmmzmmm^mmizm ^ 
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[0 0 10] 

MLx^-izmm-^mx^^^ m^tmmmm^^iz. mimmmmi$it<Dmmm 

mm^(D-mmmznLxi^~i.zmmmix^ ^ . l^^^v^ 
mmzm^<DmmM^<D~mt^\z^m\.x%. i^-tmimm\ztj:^ ^ ttr^^ 

[0 0 11] 

^mmm^<D^tfi^m.m.irhfz^\z^ mimmummmK RE-Ba-c 
mmmnmi^t i.x^mi\.z. r e-b a -c u-o^co ^> o^^sj^i--?. ^ t 

t <Dm.^^t>^ t-r^^tx^ ^mmrnm^^ v> r ^> ^ i> <jd^ d ^ v^m^fb 

[0 0 12] 
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m^^<om^±KY2 0s. Yb 203> Er 2 03. H02O3. Dy20 
3>Eu203. Sm203. Gd203. Zr02.Al203.BaZrO 
3. MgO. ^yV^)^A^^iti;)V:2c:.r (YSZ) (^v.-ftL:dN ;i^t,;^^T 

[0 0 I 31 

7 2 51C) tfzliCu (m,^A 0 8 3V) (DH^M. B a tfziiC u<Dmitm. 

m^m^m. mm. mim. mwm. mm. imitm. mmm(Dimtfzi± 

^mmti^<Dmm^m^^^fzmzM.^mz. wmB 2.tfzitcn<omm 
. ^^mm. mmm. mitm. mmm. mtm. ymitm. mmm<D^%(Di 

mtfzi±2miik±tLX. BaO (iU;^.1 9 2 0t:) . CuO (il-.^r 1 0 2 6 t: 
) > Cu2 0 (il[.^l 2 3 2r) . BaCu02 (SI* 9 8 0 r) . BaCOs 
(i«l.^8 11t:) . CUCO3 (14^.2 2 or) . BaS (14.^. 1 2 0 0 1:) . 
CuS (14,^.2 2 or) . BaS04 (i*.^ 1 5 8 0 1)) . CUSO4 
OOr) . BaCl2 (il!^.9 6 3t:) . CuCl (m.'^A 3 OV) . CuCl 
2 (16,^.6 2 or) . Ba (OH) 2 (11*7 sr) . Cu (OH) 2 (^^.2 
2 0r) . Ba (NO3) 2 (14.^.5 9 210 . Cu (NO3) 2 (ifi^a 14 

. 5'C) <^^*>01«^7t{±2Mm±^^^LTfflV>^^lt;&^-e§^o 
[0 0 14] 

9 6 2r) . Au (il^a 0 6 5r) . P t (11^1 7 7 2-0 . Pd (^^ 1 

5 5 4r) m<Dn^m<Do^<Dimxit2miix±. ^:s>^.^^mt^n±m<Dm4m 
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m^it. Ag2 0 (111,^,3 0 or) . Pt02 (iH^, 4 5 0 1C) =^#tf^0^ffl 
\^^^^t¥x-^:ho ^ti'^<Dm^m^^^^i±^t^m'r^^^y'j:^i^, 1 0 0 0~1 

[0 0 15] 

^l|-^(Dm'fbt/Mm##:<7)Mlg'ft:S:^ffi^{i, RE-Ba-Cu-0.^ (RE 

^^mtm. mm. m\:m. mm. m.itm. ymim. mmm^Dim^tz^i. 

[0 0 16] 

^Ltf>xmm^tLtzRE-Ba-Cvi-0^ (R E {i^±^7C^^^t- ) co^^tt? 

mmmzMLxmm u ^±my€m^^t ^j:^^^mfx^nLfzmmi$i^mmm 
m^^tf^\.-Ba. c n(7)\.^-rM-tfzim:J^^'^ismmmmu^7!}^^^^fi:h 
^{^> MWimmu^iiZ'm^Kj:L'-u^it^zx\^^^j:\^^<Dx. nhfLfzm^}:^mmm' 
^ D T v\ mMMm'&L(r>m^fzmmimMm'^% h ti^ o 

[0 0 17] 
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[0 0 18] 

mmomt<Dm^ i o±iz. tw2 tmfs ^^Lxm^mmmm^omm 

^ (M£a^9 5 0~1 2 0 0t:) im^:S>i>(DX^fLit&^..cox. AlgOs C 
r)l^^i-) . MgO. YSZ (^yhV'>A^MitZ^;va:=.T) ^mmun. 

[0 0 19] 

«#3<^±^.t^|g^5:*^^g^tLrv.^. C;^fe<7)™;ft2. *.#3(i^tt^^ 

tx^m-^fix^^^bo 

m^Tm^2lt. Y2O3. Yb 203. Er 2 03. H02O3. Dy20 
3> EU2O3. Sm2 03. Gd 203> ZrOs. Al 2O3. BaZrO 
3. MgO. (YSZ) M: 

<m izit^fi^ <DunonM:i>^ ^mmzr^m ^fix^j:^<oi.(Dx^r)^ rji'^^ 

Ef^^mmtLx^if^fcx^.^^. ^^^^ ^^mxitTmu2tLx^m^^^ 
Lfzmmmt lt-^^ ^i^^<Dumi^- hvt^mitizinxLfzi.<ofj:t^myr^ 
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mM^rmu 2 it^izi^m Lfzu^cota <m^it <DKB^(Di&\.^u^x-$> -=> x 
[0020] 

is\^^rmmii^5izmm-t^mm'. mK.i£. Battzucu^Dm^mn^. Bat 
^ mtm^^. ym^im^M. mm.mmi^<7)imtfz 

i^-fbw?^. 7xm^b»7^. mm^^^(Dd-^(Dimtfz 

ii2miiK±tLXMm^iZit^ BaO^* (16,^.1 9 2 0 r) . C u 0^5^ (M 
^1 0 2 6t:) . Cu 205^5^ (16*1 2 3 2-0 . BaCu02^^* (M.^Cg 
8010) . BaCOs^* (Ut.^.8 1 It:) . CuCOs^?^ (M.^.2 2 0 "C) 
. BaS^l^* (Ml 2 0 or) . CuS^* (Hl.^. 2 2 0 X:) . BaS04l^ 
* (aiCl 5 8 O-C) . CuS04l^* (IK,^, 2 0 0 X:) . BaC 1 2^5^ (M 
.^.9 6 3V) . CuCm^ (M.^A 3 or) . CuC 1 2^* (14,^(6 2 OV 
) . Ba (OH) 2^^* (14^.7 8 r) . C u (OH) 2^* (14*2 2 OV) 
. Ba (NO3) 2^* (S4*5 9 2r) . Cu (NO3) 2^^ (M.^.! 14 
. St:) <09-t,(J9lSi/c{i2^m±^M^LTffiv>^Ci:;6^T'§:>5,o 

^fih<D^\:^miz^^^x. m}^<Dm\.^i,<DXi±^mmmmm<7)m<Dmm^mx 

mmZ'^mU C. S. CK oh. NOs^O^^ti^JS^lif LTI^^^tt, Ba 

<mM^^^^HiuLx:^mm<DEm^mj&ir^o tfz. mmmmmcDiNimumx 

^HzEJUsLxit^m^j'^i) . mmmmm<oMmi^Btxii^~mmi-^<DX\ %m 
[0021] 
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2V) . Au (M,^, 1 0 6 5 "C) . Pt (m,^A 7 7 2V) . Pd (m,^, 1 5 5 

{i\ Ag20 (il^.SOOr). Pt02 (16,^.4 5 0^) *^tf^>0^fflv.^ 
^t:^^^X-^;ho -tLf>OM^M*^V^(i>ft:>g./^T-^^:&t,{f, 1 0 0 0-1 2 0 

^1-^75^ iRi-ycmi&mLxi>mmi^5K^mir;h(Dxmmizni^ti;Bmit^ 

[0 0 2 2] 

m.m. ^^^^ii^i0.-r^m.m<7)WMm^^<Dz^i^x^y)^ mx.{^. RE-Ba- 

Cu-O^ (REi±Y^^t.^±m%m (La. Nd. Sm. Eu. Gd. Tb 
> Dy. Ho. Er. Tm. Yb. L uO imtfzii2miik±^m^o ) i^T» 

m^ii\ Bm<Dmmmmmmm d b a 2 c u 3 o 7~x<^m.m<om^. mm 

tLxmx.it. I^dBa2Cu 3 07_xO^^O)^^tNd4Ba2Cu 

^> Se5om^b%^S^#:^.SmB a 2 C u 3 O 7 -x^^^^^^-^. MIE#:5 
a:LrMx.{^\ SmBa2Cu 307_xO|a^<7)^^iSm2BaCu0 5O 

dBa2Cu3 07-xO|a^O:lr^, *JIE#5 ^ LTM£{^. GdBa2Cu 

3 O 7 -X^m^<^^^i: G d 2 B a C u O 5 oa^O^^^rl-^ LTffi^ Lt- 
i> O ^-^J^-t ^ § ^ ^ 

[0 0 2 3] 

niM^/T^^mgt Ltz:^^itmm^5 ^^mmmmmzm^\^xmmm-r^o 

^^X^mmmmmtii. RE-B a-Cu-0m<:Dm>fhMm##:^^^1-^ 
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&<^mmtl^J:^^^x^K^mm^mt'r^o ttz. umMmMtLxiiTfrni^^ 

^WimM.^iz^\^^xN d?^(7>mimmmmi$ix^:h^j:hiti ooo~i2oo'c 
<omm. m(D^(Dm^tmmmm^xi>m.^9 70-120 ov<Dmmx^;bo 

[0 0 2 4] 

<Di^mxm omm^WLx^-hmi^i-^o mx.ii\ ^mm^moumx 19 
1 ovm-umtxi^.ii^Lxm^M,^mmLfz^k. Mtci^i or-sv^zaj^t-em 
it Lx^oumxm 1 0 mmmLx:i)^(,m^^'r^ ztxm2 izm-r j: d ^m^t 
^mmmi^e t^&^T-i^o ^mmmm^ 1 1 0 or^: Ltzm^ 
^ 1 0 1 orsT'ftjpt. m^^n^mmL. 1 0 0 ors-e^ftL^ 9 sort 

«cO (1) 5^tC^O'§, 

tlf^#:5OP«3g|5T^JiY2BaCu0 5 (Y 2 1 UB) (3BaC 
u02 + 2CuO) tK^U mm^t:m^.tLX. ?S>IS;&^^Y2 1 I;jB^T1li 

ic mm^n^-hmtL:hmiz) nLm'tx^},z^W}L^j:i,^hm^^t:m^.tLxY 

Ba2Cu307_x (Y123;fi) ^*m^Jfcom'fb%Mm^#:<7)M^>6^^^« 
L^ -eoMr^a: LTSII^fi^Jtc|frii#5 0^#::6^^MB^B<bLT YB a2Cu307_ 

X (Y 1 2 3*B) (Dm.^<Dm'immmmi^<Dy^)\^^-^m(oiL^^ 

[0 0 2 5] 



miiE#2 004-3013646 




#M2 003-015208 



»mLT-bnm»5<onmr^^mmmtz^mti (mm) {3Bacu02 + 2 
cuo) kmc&»t^^^co-p^ Wi»«^<^«tiK#5t«*flt)Ks;)£i-a£t 
fill*,, mitmmmm#i^mi-iscs~iia9i«izRe:-LxBm^A&it 

[0 0 2 61 

BS<fc®ss»#T**i:, «sj««^**M*t, nm<oe-^iz»i>^t,;s,tm 
mzmL<it.m^mme~^ti.xtt^, ^9..^«*v>BSft*SiB 

[0 0 2 7] 
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T^rgg^?^ =1: •f.^iL^ izmit<^mmmi^<7>m^m i,z^^m k ^mmmu^^^&^-t h o $ 

o o 

[0 0 2 8] 
[0 0 2 9] 

2t:m^^:^mzr^)&Ltzmu<Dm^imiz9^i)itiff:i^. m^it<Dmmu^ 
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[0 0 3 0] 

mmm i j 

NdBa2Cu307-x (Ndl2 3) ^J: ^m.^it<Dmmi^<DmWm d 
4Ba2Cu20io ^^^^^<^^'kmt^<7y^?i^>^^^tL{^<om^iti!>^5 : 1 

\ti^<^^^m^^m^x^mim (Ag2 0) owt%jDx.Tri'^ife*# 

-■e»L/:^<b^{ilrfBNdl2 30^^Bza;g=^W^^^:6^*^o tfz. N 
dBa2Cu30 7 -X^^MfiSc<7)/NVVi^#:<7)>aHW;g{iR E-B a-C u-0^ 

0 w t %^inLTVi^o 

(Ii:#4 0mm. /^^ISmm) tc^f^L/c^. 2 t / c m 2 coE;f7T- 
m.mm'pi,zis\.^x 1 0 4 orr^M^u 2m<ommi$i^nfzo 

[0 0 3 1] 

^tc. t;v^>^ (AI2O3) m<Dm~h m-^) <7)±izY 2 Osmium (r 

^J^mLfZo -<^Y2 0 3^5^(±.ie^hJbtc#^fflv*TY2 0 3^^=^ 
2 mm^^cT)/? ^ tc^^i-^ i -^^^ L;^:o ^{C Y 2 O 3 n^m±iz B a C u 
0 2<^^5k^mMv>T2mmjg;g<^iP:?t'Sr^i-^^t-C\ B a C u 0 2 <7)3^ 

o 

ttz. itmUtLX. T)l'<i- (AI2O3) mo#-h<^)±lc^fBtIf|CY 
2O 3!l^^m^J^m.L^ ^<D±\,ZYhB a2Cu307_x (Ybl23) 
^^itom^tYh 2 B a C u 0 5 =fc^«J:t<^)j^5^0jl^3^^:^|»}:^^V^r 2 

^^<^<o^§^mm^titmu^i%0 2-ATA^^w^m^^izmw:u 1 1 o 
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0 1 ovtT2mm^^ifxi^mu ^<fc0=^»LTv^=&v^Nd^<7)®,MB%=^^ 
mmvtm<Dmmi^±mimi>z^m l. i o o o °c $ -e 5 ^p^^^-ttT^^ip l, 9 

8 grsr-ir/BtF^cofij^-e^i^U ^oia^K (9 8 9t:) T'6o^K'(^^l 

T:^^e>:^<tL> it#3 0 mm. J?;? 1 0 mmORMt^<^^'fb«^^S^#:^||7to 
[0 0 3 2] 

'^^<^mMm^i2izHLx^(Dm^^^m^f^<Dm^Kj:L^u^i s^mwvy^ 

A $ tL. ^yy^ 14 i^m^KJ^^U^ IS^^J^^tL X^m.^^^^ L r v> 

fZo 

<om-mw^M<7ym^mx^;b^^^ i^--xm^^^j:w^mmmmm^^Lx\^>fzo 
mmLx^mmvm(ommi^tmn^'ofzmzmm Ltzu^^mmx^tzi,^^ z 

[0 0 3 3] 

m^^-x^(Dm^mmmmi^^ 7 T (y^xy) <Dnumm^xmi^mm^m^^>x 
^mu ^o^^m^^mm^. mm<Dmmmm^y(^^mmLfzt;ip^. 
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[0 0 3 4] 
[0 0 3 5] 

riiMM2j 

SmBa2Cu3 0 7_x (Sml2 3) ^m.m}t(7)^^i^<7)mm t Sm 
2BaCu05 (Sm2 11) ^J:^mL<D^^mm}(Dm^m^^fLh<DW.^it 

^4^om<[:tf0ms#oa«^^^{f^,og ga^^'^^f,^ (A g 2 O) 

1 0 w t %^jn^Ti^s^i^^^f. -^?l^t^^^*ri^^a-e3^^?£^?l 

(Wm4 Omm. l Smm) ^^Lt-^. 2 tXcm2<omtlX 
[0 0 3 6] 

mz. mmmitmmzTJu^i- (AI203) i^o.}.^-ho±tcY2 0 3^ 
tfz. itmutLx. r^v^i- (AI203) m<D^-h<7y±izmmtmcY 

203^*««rMU 'eo±^CYbBa2Cu307-x (Ybl23) 
m.^it<D^^tYh2 B a C u O 5 ^^^amt<^3^5k<^)jl^^5feg ^ 

co|it#,hibic#S: 1 % O 2 - A r :^;^#H^pt>tc^M t. 1 0 9 0 r t 
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r^imLxmmi^i^mm^mtu i 09 ox:-cimm^nLfzm. 1000 
x:tr^2mm^^ifx^^mu mm^mmLx^^^^^^I^ dm^om^^^^^mmm 

xivxmm<7:>m^ximu ^<Di^m (975-0 X7 ommunLxi,^^')^ 

J^L, 0 mm. l 0 mmOR||:t»t<7)m'fbMm^#:^#7^:o 

10 0 3 7] 

^ ^^^'"^mm^imcDmm^tm^B^r^Kjivi^Lx^mLfzm^RjBu^ (i^^m 

MX^r. ^yy^i>m^LX\^^y5:yl)-'z>fz. 
[0 0 3 8] 

m^-x^(Dm<tmmmmii^^ 7 T (r-;^^) <o^^mm^xmi^mm^m^^x 
^mu ^(o^mm^m^.^. m-m<oMfmi§^^^:mmLfzt^:b. ms ( 

^^x^^:it^mmt^zt^fx^fzo tfz. mmmm<oi^yr^v}d~^<DM 
o.9Tx^y). mi(>xMy^mm^mmx^x\.^ ^^ti:)mh^^tfj:-:.fz 

^^iz^ ^mt^mmm^ommm^Dm^mm^mmLfzt;!^^ ms (b) tc 

m^^x^^ztmm-r^^ti,^x^tzo ^^^x. mmt%c,mxi.^^.^w^ 
^^^^•t:hm^mmmmi$i^m^-t^ z t y(,^x ^tz^t u%mx § tzo 
-yf. itmu<Dm<mmmmi^-(om^mm^:^(ommm^im6 (a) (b) 
^yy^ (D^mxi&T L. mmmm^mmmo i^-^^m u mm 
mxo (om^mfi' o . 4 t. mmmx<D tr ^ (omi^mT!)^ o.2TtmL< 

[0 0 3 9] 
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GdBa2Cu307-x (Gdl23) ^J:^^mit(Dmmi^<Dm^!^ t G d 

2BaCu05 (Gd2ii) ^m.m<Dm^m.it^(r>m^^^^-^tLh(Dm^it 

i)^2 : \ \ztj::^x^Kn^\^. 0. 5wt%OP t im-r^-<^^^)V 
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